A study has been made on the seasonal changes of the osmotic pressure of serum in the right-eyed flounder, limanda yokohamae, a winter-spring spawner, in relation to its gonadal maturation throughout a year.
Introduction
In the previous paper studies on the changes occurring in total serum osmotic pres sure of the migratory fish mackerel, Scomber japonicus, and horse mackerel, Trachurus japonicus, in relation to the cycle of the gonadal maturation under natural conditions were reported.
It was shown that the pelagic migratory fish raised significantly their serum osmotic pressure and migrated towards the waters of higher osmotic concentration as their ovarian maturation progressed.
The present study is concerned with similar phenomena observed on a demersal fish Limanda yokohamae which is a winter spawner and does not migrate so wide in the coastal area, and an account is given of some characteristics in comparison with the long way migrants S. japonicus and T. japonicus.
Materials and Methods
Materials of the fish Limanda yokohamae were obtained almost monthly from the waters off Tsuyazaki in Fukuoka Prefecture from July, 1971 to May 1972, where the chlorinity varied from 18.31 %o to 19.16 %o (diff.=0.85 %) throughout the period.
Blood withdrawn from the Cuvierian duct was centrifuged for 10 min at 5000 rpm.
The limpid uncontaminated serum was poured into a glass tube to the brim and sealed airtightly with a cork, and then the tube was frozen on dry ice. These serum samples were allowed to thaw out at in the laboratory before being filled into capillaries, which were then refrozen under for the measurement of the freezing point depres sion by the melting point method within 3 hr after bleeding.
It had been shown experimentally that the difference between the values of for the serum treated by above-mentioned process and for that filled immediately into capil laries at the time of bleeding did not exceed 0.2%.
The methods and equipments for measuring the serum melting point, chlorinity of the sea water, and maximal egg-diameter were of the same as described in the preceeding paper (CHU and HANAOKA)8). 
Results
The general trend of the change of osmotic pressure in the serum of the demersal fish Limanda yokohamae during its maturation cycle was similar to that of the pelagic marine fish Scomber japonicus and Trachurus japonicus, with the difference that the range of variation was so limited-about 14% against 50% in the latter-throughout seasons.
It can be seen in Table 1 and Fig. 1 In the previous papers we reported that the osmotic pressure of surrounding sea water of several kinds of pelagic migratory fish showed the maximum value respectively at their spawning grounds and that the osmotic pressure of the serum of Scomber japo nicus and Trachurus japonicus was on a high level and kept nearly constant during the spawning season, and it began to fall at the time when the ripe eggs had vanished from the ovary. Concerning these respects, the data on the demersal fish Limanda yokohamae have a great resemblance to those for the pelagic migratory fish.
Based on the results described above, a conclusion concerning the migration of the teleostean fishes whether pelagic or demersal may be given as follows: Whether fish spawn in cold or in warm season, a common trend is shown that the spawners migrate towards the waters having a higher level of osmotic pressure, with a higher chlorinity at an optimum temperature for spawning, and after spending they moved towards the waters of lower osmotic pressure. At the same time, the rise of the serum osmolality occurs as the ovarian maturation progresses. The overall pattern of the environmental change that is encountered on their migrating route can be represented by a triangular sequenses, when the osmotic pressure of the surrounding sea water was plotted against the water temperature. The clockwise one is typical for spring-summer spawners, and the counterclockwise one for winter-spring spawners.
